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DETAILED ACTION 

Applicant's amendment to the claims filed with the office on 07/22/2004 is 
acknowledged. 

Claims 1-24 are currently pending in the application. 

Claims 21-24 are withdrawn from further consideration. 

Claims 1-20 are examined on their merits herein. 

Election/Restrictions 

Applicant's election of Group I (claims 1-20) drawn to a DNA pharmaceutical 
dosage form having a dense core element coated with a solid reservoir medium 
containing the DNA pharmaceutical agent, and claim 4 as elected specie drawn to metal 
ion chelators, in the reply filed on September 26 th 2005 is acknowledged. Because 
applicant did not distinctly and specifically point out the supposed errors in the 
restriction requirement, and because the applicant did not distinctly and specifically 
point out whether the election was made with or without traverse, the election has been 
treated as an election without traverse (MPEP § 818.03(a)). 

The requirement for election of species (as set forth in the previous office action) 
is withdrawn in lieu of the subject matter being examined (i.e. claims 1-20) and the 
disclosure provided in the instant application. 

The restriction requirement (as previously set forth for the inventions of group I 
and II) is still deemed proper, and is made FINAL. 
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Claim Objections 

Claims 2-20 are objected to because of the following informalities: Claims 2-20 
depend from the broader claim 1, however, each of these claims recite "a DNA 
pharmaceutical agent dosage form" which is improper as it fails to further limit the 
invention. Appropriate correction to "the DNA pharmaceutical agent dosage form" for 
each of the claims (i.e. claims 2-20) is required. 

Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

Claims 1 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. Claim 1 recites the term "dense core element" coated with a 
solid reservoir medium containing DNA pharmaceutical agent, which is confusing. It is 
noted that the instant specification states that the "dense core element" is "preferably a 
small metal bead suitable for ballistic delivery of the agent into a cell" (see page 1 , first 
paragraph, in particular) but does not explicitly define the term "dense core element". 
The term "element" encompasses several meanings including the meaning used in the 
chemical arts such as a chemical "element" having a dense atomic core. The broadest 
reasonable interpretation of the term "element" to a person of ordinary skill in the art 
(among several other possible interpretations; see Merriam-Webster Online Dictionary, 
prior art [U]) could mean "a constituent part: the simplest principles of a subject of study" 
and various other interpretations as shown in the prior art [U]. Therefore, it is not clear 
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as to what is encompassed (a composition containing a dense core as a physical 
structure, or a chemical element having a dense core such as used in the chemical arts) 
by the term "element" such as claimed in the instant invention. Appropriate correction is 
required. 

For examination purposes herein, the term "dense core element" has been taken 
to mean "heavy elements such as gold or tungsten" which is also consistent with the 
preferred embodiments provided in the instant specification (see page 23, example 5, in 
particular). 

Since, claims 2-20 variously depend from the broader claim 1 which is rejected 
under 35 U.S.C. 1 12, second paragraph, they must also be rejected under 35 
U.S.C. 112, second paragraph. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 
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4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1-20 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tuting & Albers [V] in view of Roser et al (US Patent 6,290,991 B1 , [A]) and Volkin et al 
(WO 97/40839 A1, IDS). 

Claims are generally directed to a DNA pharmaceutical agent dosage form 

having a dense core element (such as microbeads made of gold or tungsten), which is 

coated with a solid reservoir medium (such as a stabilizing polyol sugar or sugar glass) 

containing the DNA pharmaceutical agent that further comprises stabilizing agent that 

inhibit the degradative effects of free radicals. Specific limitations of the claims are: 

Claims 1 and 7-12 are directed to a DNA pharmaceutical agent dosage form, 
having a dense core element coated with a solid reservoir medium containing the DNA 
pharmaceutical agent; wherein the solid reservoir medium is an amorphous polyol; 
wherein the polyol is a stabilizing polyol; wherein the solid biodegradable reservoir 
medium is a sugar; wherein the sugar is a member selected from the group consisting 
of lactose, glucose, raffinose and trehalose; wherein the solid reservoir medium is in 
the form of a glass; and wherein the solid reservoir medium is in the form of a sugar 
glass. 

Claim 16 and 19-20 are directed to the DNA pharmaceutical agent dosage form 
wherein the DNA pharmaceutical agent is a vaccine; wherein the dense core element 
comprises microbeads of a mean particle diameter of between 0.5 to 10 nm; and 
wherein the microbeads are gold or tungsten microbeads. 

Claims 17-18 are directed to the DNA pharmaceutical agent dosage form, 
wherein the solid reservoir medium further comprises a member selected from the 
group consisting of vaccine adjuvant, transfection facilitating agent, DNAase inhibitor, 
and a crystal poisoner; and wherein the vaccine adjuvant is a member selected from the 
group consisting of CpG, a synthetic imidazoquinoline, a cytokine, MPL, QS21, QS7 
and an oil in water emulsion. 

Claims 2-6 are directed to the DNA pharmaceutical agent dosage form as 
claimed in claim 1 , further comprising a stabilizing agent that inhibits the degradative 
effects of free radicals; wherein the stabilizing agent is one or both of a metal ion 
chelator and a free radical scavenger; wherein the metal ion chelator is selected from 
the group consisting of chelators as recited in claim 4; wherein the free radical 
scavenger is selected from the group consisting of ethanol, methionine and 
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glutathione; and wherein the stabilizing agent that inhibits the degradative effects of 
free radicals is a member selected from the group consisting of: phosphate buffered 
ethanol solution in combination with methionine or ethylenediamine tetraacetic acid 
(EDTA) and Tris buffered EDTA in combination with methionine or ethanol or a 
combination of methionine and ethanol. 

Claims 13-15 are directed to the DNA pharmaceutical agent dosage form as 
claimed in claim 1, wherein the DNA pharmaceutical agent is supercoiled plasmid 
DNA; wherein the supercoiled DNA is stabilized such that after storage at 37 C for 4 
weeks greater than 50% of the DNA remains in its supercoiled form; and wherein 
the DNA is stabilized such that when released the ratio of monomendimer supercoiled 
form is within the range of 0.8:1 .2. 



Tuting & Albers [V] teach a DNA pharmaceutical agent dosage form having a 
dense core element (see discussion, supra) such as gold beads/particles/microcarriers 
of usually 0.6 to 3 |im in diameter (see pages 27, 30, 32, 34-36, and methods, in 
particular) coated with plasmid DNA encoding genes (for use as DNA immunization or 
DNA vaccine) using a Helios gene gun (commercially available from Bio-Rad, 
Richmond, CA, USA) for use in particle-mediated gene or nucleic acid transfer into 
dendritic cells. The DNA pharmaceutical agent dosage form taught by Tuting & Albers 
uses aqueous plasmid DNA formulations that are coated onto gold beads/particles by 
calcium chloride precipitation method, and delivered by the gene gun (see Tuting & 
Albers, page 35, methods section 3.1.1, in particular). 

However, a DNA pharmaceutical agent dosage form, having a dense core 
element coated with a solid reservoir medium containing the DNA pharmaceutical 
agent is not explicitly taught by Tuting & Albers \V\. 

Roser et al [A] teach a solid dose delivery vehicle (in the form of microbeads / 
microspheres / microfibers having particle sizes such as 0.1 to 10 jam, which varies 
depending on the use or route of administration; see Roser et al, abstract, summary of 
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the invention, Figs. 1-4, columns 13-14, examples 1-7, and claims, in particular) for 
ballistic administration of a bioactive materials (such as DNA, proteins, and therapeutic 
and prophylactic agents; see Roser et al, columns 5-6, in particular) to subcutaneous 
and intradermal tissue, the delivery vehicle/particles being sized and shaped for 
penetrating the epidermis. The delivery vehicle further comprises a stabilizing polyol 
glass (such as an amorphous, stabilizing, glass forming and biodegradable polyols 
made of carbohydrates including sugars such as trehalose; see Roser et al, summary of 
the invention, column 3-4, column 6, last paragraph, and column 7, column 11, first 
paragraph, in particular) loaded with the bioactive material, and capable of slowly 
releasing the bioactive material in situ (see Roser et al, columns 12-13, in particular). 
Roser et al [A] also teach the solid dose delivery vehicle comprising immunogenic 
compositions further containing biological modifiers such as cytokines, interleukins, 
enzymes, and effective amounts of vaccine adjuvant including saponin derivatives 
(claimed adjuvants such as QS21 and QS7 in claim 18 are also saponins) (see Roser et 
al, column 6, third paragraph, in particular). Roser et al further disclose that the factors 
to be considered (including the immunogenecity, use of immunostimulating complexes, 
covalent attachment to an adjuvant or carrier protein, route of administration, and 
number of immunizing doses) for optimal vaccine development using such DNA 
pharmaceutical agent are well known in the art, and "it is well within the skill of 
immunologists to make such determinations without undue experimentation" (see Roser 
et al, column 6, 3 rd paragraph, in particular). 
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However, the DNA pharmaceutical agent dosage form further comprising a 
stabilizing agent that inhibits the degradative effects of free radicals (as recited in 
claims 2-6; see discussion supra), and the DNA pharmaceutical agent dosage form 
wherein the DNA pharmaceutical agent is supercoiled plasmid DNA (which is stabilized 
in a manner such as recited in claims 13-15), is not explicitly taught by Tuting & Albers 
[V] and Roser et al [A]. 

Volkin et al (WO 97/40839 A1 ; IDS) teach DNA vaccine formulations that 
stabilize the conformation of DNA pharmaceutical agents (see Volkin et al, abstract, 
summary of the invention, Figures, claims, pages 9-11 and examples therein) 
specifically the formulations of nucleic acid vaccine products and nucleic acid gene 
therapy products. Volkin et al teach various stabilizing agents such as metal ion 
chelators (such as EDTA, TRIS, and other chelators specifically recited in the instant 
claim 4; see Volkin et al, page 10, second paragraph, in particular) and non-reducing 
free radical scavengers (such as ethanol, methionine, glycerol, and dimethyl sulfoxide; 
see Volkin et al, page 11, second paragraph, in particular) that inhibit the degradative 
effects of free radicals, and thus stabilize (in terms of longer storage period) and 
preserve the supercoil conformation of the plasmid DNA in order to be optimally 
effective as a DNA vaccine (see Volkin et al, pages 9-1 1 and page 12, third paragraph, 
and Figs. 10, 12-25, in particular). Volkin et al teach DNA pharmaceutical agent 
formulations wherein the stabilizing agent that inhibit the degradative effects of free 
radicals is phosphate buffered ethanol solution in combination with methionine or EDTA 
and Tris buffered EDTA in combination with methionine or ethanol or a combination of 
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methionine and ethanol (see Volkin et al, tables 5, 9, 10, 13, and Figs. 14, 20-24, 28, in 
particular); wherein the supercoiled plasmid DNA is stabilized such that after storage at 
37° C for 4 weeks greater than 50% of the DNA remains in its supercoiled form; wherein 
the DNA is stabilized such that when released the ratio of monomendimmer supercoiled 
form is within the range of 0.8-1.2 as evidenced by the method of detection used to 
detect supercoiled plasmid DNA and the stability data disclosed by the referenced 
invention (see Volkin et al, Tables 5, 9, 10, 13 and data figures 14, 20-24, 28, and 
examples 5, 11-16, 18, in particular). 

It would have been obvious to a person of ordinary skill in the art at the time this 
invention was made to modify the DNA pharmaceutical agent dosage form having a 
dense core element (i.e. plasmid DNA coated gold beads/particles) such that it is 
coated with a solid reservoir medium (such as stabilizing, solid, amorphous, 
biodegradable, polyol sugar glass, made of carbohydrates such as trehalose) containing 
the DNA pharmaceutical agent as explicitly taught by Roser et al [A]; and also such that 
it further comprises a stabilizing agent that inhibits the degradative effects of free 
radicals (such as metal ion chelator, EDTA and/or free radical scavenger, methionine or 
ethanol) as explicitly taught by Volkin et al (IDS) in order to preserve the supercoiled 
structure of the plasmid DNA and to increase the ability to store the pharmaceutical 
DNA agent for longer period of time at 37 °C. 

The person of ordinary skill in the art would have been motivated to make such 
modifications in the DNA pharmaceutical agent dosage form of Tuting & Albers 
because: 
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(1) Roser et al [A] explicitly disclose the benefits of using a solid dose delivery 
vehicle for ballistic administration of a biological/bioactive material including nucleic 
acids or DNA, proteins, therapeutic and prophylactic agents or compositions to skin 
tissue, which comprises a stabilizing, amorphous, biodegradable, polyol glass made of 
sugars such as trehalose, loaded with the bioactive materials and capable of releasing 
the bioactive material in situ (see Roser et al, abstract, summary of the invention, and 
column 3, first and second paragraph, in particular). Roser et al disclose the existing 
problems in the powder formulations in the prior art that use dense core elements such 
as gold or tungsten microparticles coated with DNA agent as delivery vehicles for 
ballistic administrations (see Roser et al, column 2, last paragraph, in particular) that 
were largely unsuitable because of the irregularities in the particle size and shape of the 
available powders, and provide a simple and economical solution and associated 
advantages of using solid dose drug delivery vehicles of defined size, shape and 
density in order to ensure uniform distribution, minimize tissue damage, reduced 
damage to the delivery vehicle/particles, and facilitating the long-term storage of the 
loaded delivery vehicle, thus resulting in an increased efficacy in drug delivery to the 
target tissue (see Roser et , column 3, second paragraph, in particular); and 

(2) Volkin et al (IDS) disclose the benefits and DNA vaccine formulations that use 
stabilizing agent such as a metal ion chelator (EDTA, TRIS, as recited in claim 4) and/or 
a non-reducing free radical scavenger (ethanol or methionine) in order to inhibit the 
degradative effects of free radicals, and therefore, stabilize the supercoiled 
conformation of plasmid DNA in the DNA pharmaceutical agent (see Volkin et al, 
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abstract, summary of the invention, and pages 9-11, in particular) and thus provide 
efficient, long-term storage formulations that are useful as DNA vaccines. Volkin et al 
provide a detailed disclosure for the effects of various factors influencing the stability of 
plasmid DNA (including types of metal ion chelators, various buffers with or without 
chelator, pH, temperature, light exposure, and ionic strength) and explicitly suggest the 
advantages of using metal ion chelator such as EDTA, and/or free radical scavenger 
such as ethanol and methionine as part of DNA formulations that are useful for 
stabilization of the supercolied conformation of DNA pharmaceutical agent (see 
discussion, supra). 

One of ordinary skill in the art would have had a reasonable expectation of 
success when modifying the DNA pharmaceutical dosage form (i.e DNA coated gold 
particles or microcarriers) of Tuting & Albers by the combined teachings of Roser et al 
and Volkin et al, because they provide explicit disclosures about (1) the use of 
stabilizing, amorphous, biodegradable, polyol glass made of sugars such as trehalose, 
loaded with the bioactive materials and capable of releasing the bioactive material in 
situ; and (2) the use of a stabilizing agent such as a metal ion chelator (EDTA, TRIS, as 
recited in claim 4) and/or a non-reducing free radical scavenger (ethanol or methionine) 
that inhibit the degradative effects of free radicals, in order to preserve the supercoiled 
structure of the plasmid DNA and also to increase the ability to store the pharmaceutical 
DNA agent for longer period of time at 37 °C. Given the benefits accrued by adapting 
the modifications taught by both, Roser et al and Volkin et al for improving and 
stabilizing the DNA pharmaceutical agent dosage form of Tuting & Albers, one of 
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ordinary skill in art would be motivated to make such modifications in the delivery 

vehicle or formulations to optimize the efficiency of DNA vaccine delivery using various 

administration techniques (such as ballistic delivery to skin tissue) that use solid DNA 

pharmaceutical agent dosage forms such as claimed in the instant invention. 

As per MPEP 2144.06, It is well known that it is prima facie obvious to combine 
two or more ingredients each of which is taught by the prior art to be useful for the same 
purpose in order to form a third composition which is useful for the same purpose. The 
idea for combining them flows logically from their having been used individually in the 
prior art. In re Pinten f 459 F.2d 1053, 173 USPQ 801 (CCPA 1972); In re Susi, 58 
CCPA 1074, 1079-80; 440 F.2d 442, 445; 169 USPQ 423, 426 (1971); In re Crockett, 
47 CCPA 1018, 1020-21; 279 F.2d 274, 276-277; 126 USPQ 186, 188 (1960). 



Thus, the invention as a whole would have been prima facie obvious to one of 
ordinary skill in the art at the time the claimed invention was made. 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Satyendra K. Singh whose telephone number is 571- 
272-8790. The examiner can normally be reached on 9-5MF. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Wityshyn can be reached on 571-272-0926. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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